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February 26th P.:T^C; hearing on ^yniform'test procedure for 
the cigarettes, we are submitting for your reveiw an extension 
of our remarksWe intend in this memorandum to discuss the 

■ J ■ : V V •.. - • 

following subjects: ' ^ j'- 

. 1, The problem of cigarette evaluation , 

2;- Collection of clgarsttes|"for testing 

Procedures and practices'for testing cigarettes 
Selection of samples for testing .. 

Bo' Smoking procedures 

C; Procedure for estimation of smoke constituents 
The reporting of results 
It is the purpose of this memorandum to describe our 
recent practices, ■ and to suggest what we presently consider 
to be the best practical approaches to each of the above 
subjects; The main body of this report deals primarily with 
discussions of the objectives and,modes of operation within 
these objectives for each subject, whereas the details- relative 
to each subject are given in the Appendix. ■ 

I, STATEMENT OP PROBLEM I ' ■■ 

It is our opinion that the problem faced^ by^ the _P*T;C,, 


4. 


nemely, that of evaluating'the degree cf 'substantiation of 
cigarette testing results for' cigarefc'tia‘advertising claims, 
resolves Itself primarily within technical areas'.’ Sever^ 

questions must be answered!'" These questions are: What 

■ i t 7 '.-v . ^ 

validation must be made for any’'proposalBf, faetB^^ppprting 
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.to substantiate a given adven-tlsing claim relative to cigarette 
smoke? In practical terms, what form of; assurances must be 
available to before it should accept information which 

claims to show that cigarette X has arsmoke (partictilate phase) 
delivery In the mainstream smoke of Y milligrams per cigarette 
less than any other brand? Can standard testing practices be 
promulgated for which will allow the.F.'TrC, to make comparisons 
of similar information form various sources rela.tive to 
cigarette advertising clalmsy :Tiie anowers^: to . these questions 
Will permit the to Judgt^fche validity of advertising 

clalmsi ' i ^ cl U. ’ 

These .questions lead to the ''coaGideratidnyof all factors 
and conditions relative to the pz^oductlon'of, nuiterical values;'_ 

They lead to consideration of j samp?*.ingi 1 te'stlng procedures 

' I'-; ' - If: 

and procedures for data evaluation; ' ■ * " 
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¥e will attempt to discuss each pf.f thesolvjlth the, multlple., \ 
purpose of providing information;regarding our current practices 
and ultimate practices (regardless of practicability) ;■ We will 
suggest the best compromise :between ultime.te practice and . 
minimal practice in order to,achieve the desired results; 

II; COLLECTION OF CIGARSTTES FOR TESTING ■ . ' - 

As in the case of the proverbi^;: chain, 'the truth of . 
any technical proof is only as strong as the validity of its 
components; '^he achievement of px^eper sampling is as important 
to the establishment of validity as is any other link in the 
chain of evidence; '^ However, ' the 'liierits'of'vaiUous sampling 
procedures can be discussed, the objecjbiyas of the best must 


be considered; 


I 
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If our objective is to know the nature of cigarettes 

availalie to the consumer on a national basis, the sampling 

procedure must provide cigarettes that are representative of 

all cigarettes available to the consurnier;' The ultimate 

sampling would, of course, be aU'aoctxmulatlon of all _ cigarettes 

on the market, which is impossitrUv AhAor^^ approach 

would be a probability sampling of all' iihe cigarettes ayallable_ 

■ ; . ;, r ... .j", i- ' ;;:A 

at the consumer outlets,- This, uoo, is :extremely difficult 

■' • "i- • . ■ • J ' 

because" of the problem of sampling from;a popixlation in which 
ail the individual sources of ‘ the clgcU'-ettes'(the frame) to 

the consumer must be identified^ ■ The- cost of obtaining such 

■■ '.h‘ i i'l-t]:. tifi-i t ■ r - 

a sample could be prohibitive," ^ . h;th;ri-t itjAt, t ;tt 

■ f ■ ii- 'If' i' "i, m • tt ■ ' ■' 

A more practicable approach'would be to change the object¬ 
ive to that of sampling the cigarette pipelines to the consumer^ 


This allows one to obtain a representative sample of the ciga¬ 
rettes being made available to 'the consumer more sii.iplyi This 
can be accomplished by obtaining a probability sample of all 
cigarette Jobbers and of other agenciehi purchasing cigarettes ' 
directly from the factories^ 'Specifically this plan_would 
involve - (a) listing of all sources of cigarettes to the 
consumer at the Jobber level; (b) accumulation of information 
concerning the volume through each Jobber outlet; (c) assign¬ 
ment of-numerical sampling units to each Jobber outlet in 
proportion to the volume moving' through the outlet; and (d) a 
probability sampling of each cigarette brand from the retail 
outlets assigned to each Jobber'level source In direct proport¬ 
ion to the movement of the cigarettes through the Jobber; 

This plan ViTOuld give a true representation, of cigarettes being 


made available to the consumer and can be-achieved at nominal 




PM3000886974 


Source; https://www.industrydocuments.ucsf.edu/docs/tznk0001 













copts; Eeproducible estimates or the lacasux’ed properties of 
the cigarettes are obtainable nslug this sairipling .'plan 
provided that the testing-methods themselves do not introduce 
bias,' The Jobber sample, if desired, ralglrc bs separated into 
sub-groups of new and old and by geographical ax'eas and the 
testing conducted on the basis of these sub-groups; See 

details of plan in Appendix Ae ^ .; 

In, the recent past our sampling procedure has involved , 

the sampling of an many as 10 geographical locations (cities) 

Hi ivliSi [is •. •; -7:, r VU: ■ i ■ h 

distributed equally throughout the country ,; See appendix for 
details of this plan.; This plan has been, admittedly, ex¬ 
pensive and assumes that the cities sampled within the plan 
are representative of the geographical areas in which they 

were located, -.1 . ^ 

Stjimming up, considering the difficulty of obtaining a 
probability sample of clgarettes .'-as the .consumer level, we 

wish to emphasize that strong Consideration be j'iven to the. 

sampling the cigarette pipelines,"to the p;onsi^iflcr using the. 
plan described above as one simiJ.ar. ■ - -i;-■ . 

III. TESTING METHODOLOGY ' - 

Although the extent of sampling when collecting cigarettes 
is necessarily dependent on the testing methodology and vice 
versa, we will attempt to discuss this area somewhat'indepen¬ 
dently of sampling and statistical evaluations .On describing 
methodology we will emphasize•the factors that might affect 
the nature of the test result; - i 
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Before smoking, ifc is necessairy" to 'select cigarettes 
for actual testing meeting tnc 'r'oqii.lrejaent; that the cigarette 
sample gathered for test be comprised of a mJ.nlinum number of 
population members necessary to meet the precision of the 
methodology;’ h - 1 . ■ -I;!p; . . ■ 

■' Vfhen smoking, one must first settle upon standard environ¬ 
mental conditions vrhich will present ail samples to the test 
operation in a uniform ftiannerf’ii’^Onca s'tandard e: ample conditlon- 
•ing is established, the choice.of tect equipment and experiments 
technique must be considered from.,the"’ point"of view of: 

(l) the method of producing and Gollecting the smoke, vjhlch 
must be representative of some average condition as related 
bo the consumer; and (2) the actual analytical methods chosen, 
which must define the measured property' with a known specifi¬ 
city, reproducibility and precision^: , \ 

...... . . \ 

One should, because of the above considerations, rigidly \ 
define initially what is meant by', the measured property;^ As 
pertains to smoke, there is a considerable area of controversy 
regarding the definition of, the word “tar*',...the phrase "smoke 
solids" and the'work "nicotine",- Depending on the definition 
selected for "tar", the method of test could be arbitrary;-' 

Butt Length ; ■ q-.. ■■ " 

The conditions of smoke production and co2.ection are also 
patterned after the overall objectives of the,data, e.g;, if 
it is desired that the smoke'pro-ten ted. to "the non'or inveterate 
smoker be considered than one ijiust deeiga 'the test procedures 

.h t 
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to account for each extreme possibility "in smoke production;- 
This may mean a steady static puff t^en from the lighted 

end of the cigarette over the entire tobaccojrod.with.an.air.. 

velocity rate of 1050 cc per minute or greater';^-: Obviously 
this is an impractical condition* Considering this, and the 
fact that no defensible maximum or minimiuu extreme conditions 

can be set, the smoking procedure should be restricted to the. 

characteristics of the average smoker only. 

But to properly define average smoker, one must specify 
average butt length, average smoke volume, average duration 
of puff, average interval between puffs, average time velocity, 

and average puffing profile* ‘We stated„our!,.yiews on,these. .. . 

conditions for the record at the hearing on February 26th;- 
With reference to the above it is felt that a practical com¬ 
promise has been reached between so-called ultimate and mini¬ 
mal conditions. This practical ooKpromise is positioned 
according to the best available data describing average consumer 
practice,' ''k survey, which had'as its aim"~t;he measurement of " ' 
the average butt left by large;rnumbers of sraokers, demonstrated 
that regardless'of the type of'cigarette- smoked, a 30 ram_ stub 
prevailed; ''^" ■ -kr; k: . . , 'k. 

Puff Vol-ume . ‘ ‘.k, 

'^The puff volume is taken_as' 35 cc. This conditlbn also 
has been adopted after studies of human smoking characteristics. 

The duration of puff at 2 seconds and the interval between puffs 
of 58 seconds again are average conditions derived by observation 
of many human smokers;■ The velocity-time pi’afile is best 

• ;. 1, , . r • • * ^ . '. . ' ‘ 
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‘■^In connection with the test conditions;, we have strong 
indications that the moisture content of the cigarettes affects 
the amount of smoke partieuiate phase produced;' Therefore, 
we would recommend that the moisture content of each test 
specie (cigarette brand) be regdated by conditioning in a 
standard environment*' There is also evidence that the environ¬ 
ment during smoking is important to the constituency of the 
smoke produced; ¥e would, therefore, recommend that the 
Relative Humidity and ambient temperature be standardised; 

On the assumption that the sampling procedure described 
previously does truly provide a probability sampling of the 
cigarettes, we w'ould recommend that the cigarettes be selected_ 
on the basis of some weight tolerance about the average vj-ei^t 
of the entire cigarette populat;ton. This vrould materially 
reduce the time and cost of testing by rcaucing the number of ' 
samples necessary to achieve a specified precision in measuring 
the true population mean within a'given confidence limit;' 
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Smoking Machine . .-• ■: 

■'’'An important consideration in the production and collection 
of smoke is the smoking' machine itself;’ is obvious that 
the exact mechanical nature of the smoking device is unimportant 
as long as the device achieves some pre-determined level of 
performance; For example, since a specific puff volime is 
specified as a test condition, the smoking machine must be 
capable of achieving this puff volimne reproducibly and accurately 
These same criteria apply to all other performance character¬ 
istics as related to the smoking conditions stated above,? 

Smoke Collection and Analys is ' - ■ 

There are two choices,.: aga'ui, positioned ^between ultimate 
and minimum, regarding the subs'tance of,[..the' smoke colleotlon, 
the purpose of the smoke collection and- the nature of materials 
neglected by the smoke collection, The^ extreme condition would .* 
be the collection of total smoke comprised of both particulate 

and gas phase for the purpose of loriOVj'iiti eacla’constituent pre-”'. 

sented to the consumer during the smoking process; This 
objective is probably closer to ;rbalit:y[ or achlavlbility than 

one would suppose initially and "has some'pi'’actioal merit in 

I ; , -i . I:. • . - .‘ ■■ 

terms of the responsibility of.F*' 'r’Tha merit of this 

proposal lies in the fact that the consumer actually ingests 

all of the smoke;- By ingest we mean aip,r involvement, of .the 

consumer or the consumers tissue from point of cigarette contact 

' ' "i . ■ : ;i " f ' ■ i : Pif f 

to the lips in an internal direction.' On a x^ractical basis,‘ 

this has considerable merit since the so-called tar and nico¬ 
tine components of the total smoke constitutes only c^ 5^ of 
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the total. It appears unrealistic to us ifom almost any 
standpoint, he it flavor or otherwise, that' one consider only 
5/0 of the total ingested material and neglects the remaining 
A total analysis, which measures^this,extreme condition 
by accounting for 99^ of the total siaolce, pi'_eserited to the 
consumer, is possible on a piactical ;lhe 

extreme vrould involve restric|tin.g oLirn;el\reEj to the examination 
of one material component such as IlaO tp the ^neglect of _^all 
others;* It appears to us that^ythej riiajorit;;)^ of those concerned 

with this problem are oriented'primarily in this minimum . 

■' : ■ r:: t !'U tti; 

direction; ;!Ti tt't'-' 

Our present methods are detailed in the Appendix,' A 
more practicable compromise could involve the measurement of 
the total particulate phase, including ;the nicotine alkaloids;^ 
Ihls measurement would exclude" that part of the particulate ' ’ \ 
phase that is naturally present in the gas phase because of "' 
a tendency to reach thermodynamic equilibritpri.vrlth its . ' 

surroundings.' Should others;agree v/ith this, -we would" 
recommend a collection of the particulate phase on the basis 
of its particle size." For some purposes (see A;E*C,j specifi¬ 
cations) a limitation of 0,1 microns diameter is proposed as 
the low limit boundary for particulate phase, ¥e feel that 
this requirement is attainable.since there are filtering mater¬ 
ials capable of making this tysrpe of particle ;slze discrimination^' 
In terms of specifa separation^ collection and estimation 
based on particle size would! seem quits realistic and attainable 
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provided that all subsequent treatraents are [;;entle enough to 
permit the particles (those isolated};to be, detected without 
chemical or physical change; ^It U:;'^ ' 


The same philosophy applies 


theimeasurement of 


nicotine alkaloids;- At present, dtp end lag on''our requirements,' 
we may on an ultimate basis -analy'te for nicotine itself, or 
on a minimal basis for total bases. , l/C; feel 'that a practical 

. t r ' ■ | : O ' ' ’ j'; v’ ' ' ‘ ■ ' ' ' 

compromise exists in the analysis;for percent^nicotine alkaloids 
as differentiated from other ■ basic fmctter-ialsv ^''li'br practical;,-/;c ■ 
smoke analysis, we would recommend the adoption of (l) particu¬ 
late phase determination on the basis of.particle size separa¬ 
tion followed by detection under minimal alteration conditions; 
(2) separation and detection of nicotine..^kaloids by methods 
already described in the literature which are shown to be 
adequate and specific for this group of compounds; 

h--' ■ - !■ :L.-. . 4.J .- S.; . 

XV.' EVALUATIOM OF TEST RESULTS / ' ' ' >/ ■'■ ■ : ^ 

It is a basic statistical principle that the amount of 
sampling necessary to determine an average result with a 
given degree of precision will be dependent■upon the- amount 
of variability’in the data from vfhich the sample is drawn; 

We recommend that this philosophy be. followed without deviation 
in the evaluation of test results.- Specifically, we feel 
that a practical compromise In terms of precision would be 
the derivation of the sample.mean and of its standard’ deviation 
ana variance by standard statistical techniquesf If a 
comparison between two species'is the object of the test, then 
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U ii:; f-t; T:' " . ' ' 

. 

• ' ■ . ■ ■^■^■ -7 :- i 'I . ■ . .. 

■ - .' • - 
. '■■;t'- ri .;i ■ 

the precision of the difference'should be specifled'by means 

' ■ ‘! '■ r i n I ' l 

of standard statistical technlqr'.ea." ' ■ ^'. - v.- • 

On a practical basis, we rocoirjnend * that sufficient tests 
be made so that the resultant-sample average is within ±5^ of 
the ■ true population average and that the number of bests__be 
such that the true mean be within 15 /^ at - the 95;;^ confidence 
level ;■ In the measurement of difference betv;een two species. 


there should be sufficient data 


to enable thedifference to 


be specified at a level exceeding the'difference between the 
means of the two species (use'of standard tests for comparison 
of means) discussion of statistical raethodology assumes 

that adequate precautions have been taken to ..ellinlnate the 
influence of non random effects, t . ^ \ 

V, REPORTING RESULTS " t'U. .1 ^^7-b;' 

All of the proceeding discussioh has no value to the 
Commission unless sufficient factual supporting evidence is 
supplied with each numerical value, so that the^^Goramisslon law 
have confidence in the validity and precision of these values* 

To accomplish thls,*Ve recommend that the names of brands, to¬ 
gether with their dates of production and.data concexning 

the nature of cigarettes in terms of ^slze, t^Tpe, 'etc;-, be. 

reported with the test results*^' ■ Smoki-ng conditions should be^ 
specified as conforming' to a given set of conditions, such as, 
constant butt length, etcv Tlf the c-igarottes have been pre¬ 
selected for test on the basis^ cf vj-eigiTb, the weight range 
should be specified.- The weight of tobacco consumed in the 
test is not Important provided that the specifications regarding 
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cigarette size, etci’, are reported^' 

It is desirable that all results be reported on'an 
individual smoking value ba3iSv‘-'':Por the purposes of definlt- ' 
ion a smoking position value "is • tiiat-'n-arnerical value o‘btained^_ 
for'a measured property based; upon the physic c-1 collection of 
smoke fraction from 10 cigarette::;.: A ran value'.is the group- 
of numerical values obtained'by a single complete loading of 
a smoking machine (lO cigarettes at each, position) 

Correspondingly, a test would be'equal to 'the data produced 
during a group of- runs from which a conclusilon as to sample- 
mean value is drawn; In terms of data submitted to the Commiss¬ 
ion, we recommend that the values "of each specie on a.n average 
run basis together with the standard deviation for each run be 
reported;' ■ . i 


h r .1-. j‘-i n< 
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APPENDIX 



A list of all cigarette JODbors or equivalent 'agencies 
will be accumulated,' Ihe volume of total cigarette movement 
per unit time to each Jobber will be detsr-mirasd;' In accord¬ 
ance with this Information a number ;of, retail ^..outlets equiva- . 
lent to the proportion of cigarette movement of each individual 
Jobber will be assigned to the Jobber, o.s saittpling stations^ 

For example, if Jobber Jones moves X units o.f cigarettes per 
month, he will be assigned one I’etail outlet within his, 
territory which is his strongest outlet,' j:f jobber Smith . 
moves 2X units of cigarettes through his,territory per month, 
he will be assigned his first and “second strongest outlets as 
sampling stations on this basis,-- One package per brand will 
be selected from each retail station and one cigarette from 
within each pack Vfill be selected for test;i 



A sampling of 50 to 100 ^'retail outlets was selected .within,, 
each city-on the basis of store, type,- ^3p«ccifically, based on. 
the information that a certain proportion of the cigarettes 
were sold in a particular city through chain stores, that 
information dictated the relative number of chain store saii^les 
within the cityo At each retail outlet within a particular 
city, one package per brand was purchased; At the present 
time, the samples derived on a brand' basis and .city basis are 
randomly grouped in terms'of brand 'and city and test members 
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of the population ane selected a random basis. _ , 

3*' Present procedures for smoke analysis ^ 

Determination of Nicotine in Smoke ; f 

The smoke from 10 clgarettes^collected under the standard 
conditions (35 mJ.; puff of a 2 seconci duration taken at 1 minute, 
intervals to a butt length of‘ 30 ;rni) j''is dpa.v 7 n.,into a flask 
containing a standard quantity of O.Oplb liCl.-Jit the .completion 
of the smoke collection, the acidic solution is diluted to 
exactly 50 mlj A 10 mi;< aliquot 'of this solution is treated 
with 1 gm. of Ba( 0 H)a and with 50 ml*' of I /9 chloroform-benzene 
solution;' The resulting mixture is shaken and. the non-aqueous 
layer Is separated;' To a 20 ml*' ^Iquo^ of the non-aqueous 
layer 0»5 itii; of acetic anhydride^^d 1 - drop of crystal violet 
indicator solution are added;^ The treated aliquot is then 
titrated to the proper end point for .nicotine with 0 ;, 10 N per- 
chlo]?ic acid solution;' -The amount of nicotine 'is computed from 
the amount of perchloric acid consumed in the titration*' 
Determination of Tar in Smoke r-i- - ■ - 

The smoke from ten (lO) cigarettes is collected on glass 
v;ool using the previously described standard smoking procedure;; 
The tars are transferred from the glass wool to an aluminum 
dish by washing with several ^portions of 3/2 etiianol-toulene 
solution* The solvent is-evaporated^by mild heating and the 
amount of tar present is''measured, by weighing*; 

' ' ■ I""'; ' ' 


..■± . ■ P t 4: i ■ ' 


PM3000886985 


Source; https://www.industrydocuments.ucsf.edu/docs/tznk0001 










■■ - £, :■ f.' : : V,, ■; / . 

BlblioRPaphy i ; ' ■ i ■ ' 

A large portion of the material in'this" report relative 

to sampling procedures 'and data evaluatioxT is drawn from the 

following publication: " ^ ■; " 

“Current Business Studies 

Report on Committee on Standards_ of Probability 
Sampling for’ Legal Evidence' .',:) '' ■ t--- 

Admissibility .of .Data from'Probability Samples*'-- 

The Society of Business Advisory Professions,' Inc,- in 

cooperation v/ith She Graduate. School of'Buslness .Administration 

of New York University! y "d ' - : .. ;r. : ■ 

Gallatin House'.- ^- :-:;y . ■, 
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